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Wilhelmi, A. E. (1948) . Annu. Rev. Physiol. 10, 259. Leuco -Anthocyanins A method for the detection of leuco-anthocyanins, and the chromatographic identification of the anthocyanidins formed from them by boiling with mineral acid, has been described in an earlier paper (Bate-Smith, 1953) . This method has been improved and applied to the leaves and other tissues of numerous species ofplants. In the present paper the results of identification of anthocyanidins produced from leuco-anthocyanins in some ofthese species are reported. In the paper which follows the systematic distribution of the leuco-anthocyanin reaction in leaves is discussed.
EXPERIMENTAL AND RESULTS Paper chromatographic 8eparation of anthocyanidin8
The main problem is to obtain a solution of the anthocyanidins in sufficient concentration for paper chromatography, without at the same time concentrating irrelevant substances. This is accomplished by converting the leuco-anthocyanins into anthocyanidins in aqueous solution (rather than in methanol as described previously) and extracting the anthocyanidins with i8oamyl alcohol.
Conveniently, 0-2-1-0 g. of tissue is covered with 2N-HC1 (about 3 ml.) in a test tube, and heated in boiling water for 20 min. The aqueous solution is decanted (filtered if necessary) into a small narrow test tube and shaken with sufficient i8oamyl alcohol (3-methylbutan-1-ol) to give a supernatant layer just deep enough to be drawn cleanly into a capillary tube, from which the solution is spotted on the starting line of the chromatogram. The applications are repeated, employing a current of hot air to accelerate drying, until the colour is deep enough to ensure visibility of the anthocyanidins on the developed chromatogram. A marker of known identity is applied on each paper.
In order to prevent the anthocyanidins from fading, it is necessary to maintain a low pH during chromatography. This was originally achieved (Bate-Smith & Westall, 1950) by using the upper phase of the mixture n-butanol-2N-HCl (1:1, v/v). A solvent brought to our notice by Forestal Laboratories has given better-defined spots and more consistent results. This 'Forestal solvent' consists of water-acetic acid-conc. HCI (10:30:3, v/v) . Solvents containing m-cresol and HCl have also been tested, and one of these consisting of m-cresol-5-5N-HCl-acetic acid (1: 1: 1, v/v) (acetic acid is added in order to bring the aqueous and phenolic constituents into a single phase) has given promising results. As was found with the phenolic solvents employed in earlier work on the chromatography of flavonoid compounds (Bate-Smith, 1949) , this solvent has the effect of suppressing the lyophilic properties of methoxyl groups to a greater extent than the aliphatic solvents, so that the order The anthocyanidin spots from digests of leaves were examined spectrographically on paper chromatograms and gave values of E,n,, shown in t Results recorded by Robinson & Robinson (1933 , 1934 . 
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Galium spp. in Rubiaceae, E3callonia spp. in Saxifragaceae, Garrya elliptica in Garryaceae, Incarvillea olgae in Bignoniaceae, and Aucuba japonica in Cornaceae. In some instances the substances responsible for these interfering reactions are known (cf. Trim & Hill, 1952 (Robinson & Robinson, 1933; Bate-Smith, 1953) . Up to the present no hydroxyflavans other than catechin (I) and gallocatechin (II) have been found in nature (cyanomaclurin, occurring uniquely in Artocarpus integrifolia, is excepted). Their pattern of hydroxylation is the same as that found in cyanidin (III) and delphinidin (IV), respectively, and it is therefore a matter of some importance, in connexion with the origin and function in the plant of the leucoanthocyanins and catechins, that the leuco-anthocyanins should be restricted to the patterns of hydroxylation found in the catechins. The systematic significance of these results is discussed in the following paper. SUMMARY 1. The leuco-anthocyanins present in leaves, fruits and other tissues are converted into anthocyanidins by heating the tissues with 2N aqueous hydrochloric acid. The anthocyanidins are identified by paper chromatography using the three solvent systems, n-butanol-2N hydrochloric acid (1: 1, v/v), water-acetic acid-conc. hydrochloric acid (10:30:3, v/v) , and m-cresol-acetic acid-5-5N hydrochloric acid (1: 1:1, v/v).
2. Except in Rosaceae and a few Leguminosae (which appear to contain leuco-paeonidin) the leucoanthocyanins appear to be restricted to leucocyanidin and leuco-delphinidin.
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